Abstract
1.Introduction
Brazil is one of the countries with the highest plant biodiversity distributed in different biomes. Only in São Paulo State, two of the most important biomes are found namely, Atlantic Forest and Cerrado. The Atlantic forest plays an important role in the overall balance of São Paulo ecosystem and recently has been considered one of the five hotspots for biodiversity in the world (Myers et al., 2000) . However, less than 5% of its original vegetation remains dispersed in several thousand fragments (SMA, 1996; Tabarelli et al., 1999) . As the Atlantic Forest landscapes become increasingly fragmented, populations of forest species are reduced, ecosystem inputs and outputs are altered resulting in a progressive erosion of biological diversity (Terborgh & Winter, 1980; Tilman et al., 1994) . Due to its intense fragmentation the Atlantic forest can be considered the most endangered biome in Brazil.
Previous studies showed that tropical forests contain more than half of the world's estimated 500,000 plant species and less than 1% of these plants have been researched for biological activity (Conte, 1996) . These species may contain three to four times the number of active chemical constituents than their temperate counterparts. Very few studies on medicinal plants have been performed in areas such as the Mata Atlantica, Caatinga, Pantanal, and Cerrado. Recently, an ethnobotanical survey took place in rural and urban areas of three cities in the Atlantic forest region of São Paulo State in which 628 medicinal uses were described for 114 plant species. The survey demonstrated that the majority of the plants were employed for respiratory and gastrointestinal diseases and as analgesics. On the other hand, the majority of the plants cultivated for medicinal usage were exotic (Di Stasi et al., 2002) .
As vast amount of the native Brazilian plant species have not yet been chemically or biologically evaluated, the interdisciplinary project BIOTA/SP (Conservation and Utilization of São Paulo Biodiversity) aims the complete description of the biodiversity in the State including a systematic biological investigation. Following the objectives of the BIOTA/SP program, crude extracts were screened for antibacterial, antifungal, and DNA-damaging activities.
Material and methods

Study Area
The Ecological Station Juréia-Itatins (ESJI) is located between the parallels 24º17'-24º40'S and 47º00'-47º360'W. The Station includes part of the cities of Iguape, Peruíbe, Itariri, Pedro de Toledo and Miracatu, in the region of the Valley of the Ribeira do Iguape, the southern coast of the State of São Paulo. It lays 210 km away from the city of São Paulo and about 100 km of Cubatão, the ESJI is limited to the north for the Mountain range of Itatins and the Southeast for the Atlantic Ocean. The park has the form of an inverted triangle, with 90 km of width and 45 km of extension from North to South, and it is cut by the river "Una do Prelado", that, in its 80 km extension, runs together to the Atlantic coast. (Figure 1) 
Extraction
The plants were dried in the shadow at room temperature. The dry material was separated (stems and leaves) and ground. The ground material (30- 
Antimicrobial activity:
The crude ethanol extracts were suspended in a solution of ethanol:Tween 20:water (1:1:98 v/v/v) to a concentration of 10 mg/mL. The suspension obtained was employed for the antimicrobial assay. All the extracts were tested with Gram-positive model bacteria, Staphylococcus aureus subsp. aureus (ATCC 25923), a Gram-negative model, Escherichia coli (ATCC 25922) and yeast Candida albicans (ATCC 10231). For each assay, the microorganisms were incubated in inclined tubes (Antibiotic agar n o 1, Merck) for 24 h. After this period, a microorganism suspension was prepared in saline solution (0.9 %) to yield a transmitance of 20% at 560 nm. The media was prepared by pouring a basal layer of 10 mL of Antibiotic agar n o 1 (Merck) in Petri dishes of 100-mm diameter. After solidification, a superficial layer composed for 4 mL of Antibiotic agar n o 1 and 1 mL of microorganism suspension was spread above the basal layer. When the plates were solid, wells of 3.5 or 5.0 mm diameter were drilled in the media surface. The samples (40 µL) and positive control (20 µL of Chloramphenicol 1 mg/mL for bacteria, and 20 µL of Nystatin 1 mg/mL for the yeast) were pipetted into the wells. The plates were incubated for 24 h and inhibition zones were measured with a digital paquimeter (Dorman & Deans, 2000) . 
TLC bioautography assay:
Cladosporium cladosporioides (Fres.) de Vries SPC 140 and Cladosporium sphaerospermum Penz. SPC 491 were maintained at the Instituto de Botânica-SMA. Ten microliters of a solution corresponding to 400 µg of crude extracts were applied on Al-backed silica Gel GF 254 TLC sheets (Merck) and eluted with CHCl 3 : MeOH (9:1 V/V). After the elution, the solvent was completely removed. The plates were, then, sprayed with a spore suspension of C. sphaerospermum or C. cladosporioides in a glucose and salt solution (Homans & Fuchs, 1970; Rahalison et al., 1994) and incubated for 48 h at 28 o C. After incubation, clear inhibition zones appeared against a dark background chromatogram. Nystatin (1.0 µg) and miconazole (0.5 µg) were used as positive controls.
DNA-Damaging Assay:
Due to the large number of extracts that required testing, a pre-screening using strains of topoisomerase-deficient Saccharomyces cerevisiae (rad52Y, topoisomerase I, and RS321N, topoisomerase II) was conducted by means of an agar well diffusion assay. Provided there is no inhibition of growth of the wild type (RAD+) strain, differential inhibition of growth in any of the mutant strains (rad52Y or RS321N) acts as an indicator of DNA-damaging activity (Gunatilka et al., 1992) .
The RS321N, rad52Y, and RAD+ strains of Saccharomyces cerevisiae were kindly donated from Dr. David G. I. Kingston (Virginia Polytechnic Institute and State University) and Dr. Randall K. Johnson (SmithKline Beecham Pharmaceuticals). Individual strains of yeast were seeded onto 2% nutrient agar plates. Samples were solublized in 1:1 DMSO-MeOH to a concentration of 4 mg/mL and 100 µL were placed in agar wells made through the removal of 6 mm plugs from the media. Activity was measured as the zone (mm) surrounding the well where no yeast growth was visible. Camptothecin and streptonigrin were used at 5 µg/mL as controls.
Results and discussion
The results of this screening are summarized in Table  1 . All the 114 extracts were assayed by the agar diffusion method for antibacterial activity against a Gram + and a Gram -model bacterium at a doses of 400 µg/well. In the assay conditions, only the crude extracts of Aspidosperma ramiflorum leaves and stems presented a slight activity against E. coli. In the same test conditions with the yeast C. albicans, none of the assayed extracts were active. Aspidosperma species are known for the accumulation of indole alkaloids, mainly those from the aspidospermatane group. In A. ramiflorum were previously isolated two bis-indole alkaloids, ramiflorine A and B, ß-yohimbine and 10-methoxygeissoschizol (Marques et al., 1996) , no further biological investigation has been reported. The crude alkaloid extracts and isolated compounds of A. excelsum and A. marcgravianum demonstrated an antibacterial activity against Bacillus subtilis and S. aureus, both Gram + bacteria, but not against the Gram -bacteria, E. coli and Pseudomonas aeruginosa, and the yeast C. albicans (Verpoorte et al., 1982 (Verpoorte et al., , 1983 .
On the other hand, when the extracts were assayed for antifungal activity with filamentous fungi, Cladosporium sphaerospermum and C. cladosporioides, in an bioautography assay, thirteen extracts showed a positive response (moderate to strong) to either one of the species or for both species. From the 88 plant species evaluated, only five showed a specific activity against C. cladosporioides: Casearia decandra (leaves), one of the specimens of Ocotea odorifera (stems), Calophyllum brasiliense (stems), Cariniana estrellensis (leaves) and Matayba juglandifolia (leaves). Casearia species are known to accumulate cytotoxic and DNA-damaging clerodane diterpenoids (Carvalho et al., 1998 ). However, no reports on antimicrobial activity for this species were found. Only one report was found on Cariniana species, which demonstrated an anti-tyrosinase activity for C. brasiliensis extracts (Baurin et al., 2002 ). An antitumor coumarin, Cleomiscosin A, has been isolated from Matayba arborescens (Arisawa et al, 1984) , similar compounds might be present in the M. jugandifolia extracts that could be related with the fungitoxic effect observed.
A specific activity against C. sphaerospermum was observed only in the leaves of one specimen of Tabebuia obtusifolia. Tabebuia species are known for the accumulation of bioactive naphtoquinones (Pinto et The extracts from leaves of P. rohrii and E. pentaphylla showed the highest specific activity for topoisomerae II mechanism. No reports on the chemical composition or biological activity of P. rohrii are available. However, savinin, a lignan isolated from P. santalinus, was able to inhibit the production of the Tumor Necrosis Factora and T cell proliferation without displaying cytotoxicity (Cho et al, 2001 ). Additionally, extracts of P. santalinus also showed a strong inhibitory activity of the enzyme COX-2 and a moderate inhibition of NO synthase (Hong et al, 2002) .
The extracts of stems from one specimen of Ocotea odorifera showed the highest activity with the yeast strain deficient in the topoisomerase I repair mechanism. This result might be related with the accumulation of alkaloids in some Lauraceae species. In O. lecoxylon was isolated an aporphine alkaloid which inhibited human topoisomerase I (Zhou et al., 2000) and in crude extracts of N. grandiflora which were active against sarcoma 180 and Erlich's carcinoma (Moreno et al, 1993) .
From the 88 plant species assayed, 56 showed some biological activity. As the assays were performed with crude extracts, it is necessary to check if these activities are only due to synergistic effect or to a single compound. In order to perform this evaluation bio-guided fractionation of the active extracts are underway in our laboratories. Additionally, attempts are being made to evaluate the active fractions with cancer cell lines and human or crop pathogenic fungal strains.
